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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device for 
connecting a driving wheel hub to enable a quick and 
simplified assembly process to a constant velocity 
universal joint. 

SOLUTION: A hub 1 is a hollow cylindrical shaft 14 
rotating on a bearing 2 including two lines of 
rotational bodies 3, 4 and equipped with a flange 15 
for connecting a wheel rim 16 to one of its ends. A 
least a part of the inner side ring of the bearing 2 is a ; 
ring shaped element 18 separated from the hub 1, 
which is press fitted onto the shaft 14 on the end 
opposite to the flange 15 and having a groove 12 for 
the rotational body 4, and the shaft 14 is equipped 
with a connecting part 20a adjoining the ring shape 
element 18 on the end opposite to the flange 15, 
while an auxiliary ring 22 stowed inside a seat 20 of 
the connecting part 20a is unrotatably connected to a 
joint 5 by an operable axial direction connecting 
means 39 and is unopenably integrated to the hub 1 
and connected thereto in the axial direction and the angular direction. 
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1. Title of Invention 

SYSTEM AND METHOD FOR RIGIDLY CONNECTING A VEHICLE DRIVE WHEEL 
HUB TO A CONSTANT-VELOCITY UNIVBRSAL JOINT 
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2. Clains 

1) A system for rigidly connecting a vehicle drive 
wheel hub (1) to a constant-velocity universal joint 
(5), wherein the hub (1) is in the form of a hollow 
cylindrical spindle (14) rotating on a rolling bearing 
{2) with two rows of rolling bodies (3, 4), and 
comprising at one end a flange (15) for connection to a 
rim (16) of said drive wheel; said bearing comprising an 
inner ring, at least part of which is in the form of an 
annular element (18; 42) separate from the hub, 
force-fitted to said spindle (14) at the opposite end to 
said flange (15), and having a race (12) for said 
rolling bodies (4); and said spindle (14) comprising a 
coupling portion (20a) adjacent to said separate annular 
element (18; 42) and at the opposite end to said riange 
(15); characterieed by also comprising an auxiliary ring 
(22; 42) housed inside a seat (20; 46) on said coupling 
portion (20a); said auxiliary ring (22; 42) being 
connected in non-rotary manner to said joint (5) by 
releasable axial connecting means (39), and being 
connected axially and angularly integral with said hub 
(1) in non-re leasable manner. 

2) A system as claimed in Claim 1, characterized 
in that said auxiliary ring (22; 42) comprises external 
axial teeth (34) mating with corresponding internal 
teeth (35) on an axial annular projection (36) of the 
joint (5), 
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3) a system as claimed in Claim 1 or 2, 
characterized in that said auxiliary ring (22; 42) is 
locked axially to the coupling portion (20a) of the 
spindle (14), against an axial shoulder (14a) or the 
spindle (14) comprising an annular mating surface larger 
in diameter than said seat (20; 46), by permanently 
deforming an annular appendix (40) projecting from the 
spindle (14) at the joint (5) end. 

4) A system as claimed in Claim 1 or 2, 
characterized in that said auxiliary ring (22) is locked 
axially to the coupling portion (20a) of the spindle 

(14) , against an end face of said separate annular 
element (18) of the inner ring of the bearing, by 
permanently deforming an annular appendix (40) 
projecting from the spindle (14) at the joint (5) end. 

5) A system as claimed in Claim 1 or 2, 
characterized in that said auxiliary ring (22) comprises 
a flat or concave end surface (27); which, when 
assembled, is flush with a radial end surface (28) of 
the opposite end (21) of the spindle (14) to said flange 

(15) ; and in that said auxiliary ring (22) is connected 
rigidly to said spindle (14) by a laser weld (S) along 
an annular gap between said radial end surface (28) and 
said auxiliary ring (22). 

6) A system as claimed in any one of the foregoing 
Claims, characterized in that said auxiliary ring (22) 
is connected angularly integral with said coupling 
portion (20a) of the hub by means of a splined or 
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knurled connection (20b) , or by being 

interference-fitted inside said seat (20) . 

7) A system as claimed in any one of the foregoing 
Claims, characterized in * that said separate annular 
inner element (18) and said auxiliary ring (22) are in 
the form of an integral single annular element (42), 
which is interference-fitted inside said seat (46); said 
single annular element (42) comprising a race (43) for 
said rolling bodies (4), and axial teeth (44) located to 
the side of said race (43) and mating with teeth (35) on 
said joint (5); and said single annular element (42) 
possibly also comprising axial teeth (46a) mating with 
corresponding teeth on the hub for angular connection to 
the hub. 

8) A system as claimed in any one of the foregoing 
Claims, characterized in that said joint (5) is 
connected angularly to said auxiliary ring (22) by means 
of a splined connection (34; 35), and is locked axially 
with respect to said auxiliary ring (22) via the 
interposition of an elastic ring (39) having a circular, 
rectangular or square section, and possibly also 
comprising eyelets or projecting ends. 

9) A method of rigidly connecting a vehicle drive 
wheel hub to a constant-velocity universal joint, both 
as claimed in Claim 1, and comprising the steps of: 

a) fitting an auxiliary ring (22), having a radial 
annular surface (27) and external axial teeth (34) for a 
splined connection, to an end (21) of said hub (1) 
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terminating with an end surface (28) , so that said 
radial annular surface (27) is flush with said end 
surface (28) of said hub; 

b) inserting a heating device (30) inside an axial 
cavity (31) of said hub and into a position adjacent to 
said flush surfaces (27; 28) to preheat said surfaces; 
and withdrawing said heating device upon said surfaces 
reaching a predetermined temperature; 

c) welding said auxiliary ring (22) to said end 

(21) of the hub by means of a laser welder , and along an 
annular gap (S) between said hub and said auxiliary ring 

(22) ; 

d) fitting said joint (5) to said auxiliary ring 
(22) by means of said splined connection (34, 35), and 
locking the joint (5) axially with respect to said 
auxiliary ring (22) via the interposition of a retaining 
element (39) . 
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3. Detailed Description of Invention 

The present invention relates to a system for 
rigidly connecting a vehicle drive wheel hub to a 
constant-velocity universal joint. 

Various systems are known for connecting a wheel 
hub to a constant-velocity universal joint r and which 
usually comprise connecting the joint, with various 
degrees of integration, to a double-row ball bearing, 
one of the rings of which acts as the wheel hub, while 
the other is fitted to (or itself acts as) the 
suspension upright. Known solutions comprise a 
straightforward mechanical connection for transmitting 
torque between the joint and the bearing, which remain 
two separate components. More complex systems, however, 
provide for integrating mechanical parts of the two 
components: on the one hand, using joints comprising a 
shank on which is formed in one piece at least a 
half-element of one of the bearing rings; and, on the 
other, using bearings with an inner ring large enough 
and so shaped as to also act as the outer bell of the 


6 


(12) 


WmW* 10-264605 


joint (IV-generation unit) . 

While reducing the number of component elements, 
integrated solutions present the disadvantage, in the 
event of failure of only one of the components {bearing 
or joint) , of requiring replacement of the whole 
assembly, thus increasing cost. Moreover, the sire of 
the joint limits the use of integrated systems, on 
account of the size of the bearing, so that a single 
standard assembly cannot be used for vehicles (e.g. in 
the same range) of substantially the same weight but 
different horsepower, unless the largest, heaviest joint 
solution is selected. Also, forming the inner bearing 
ring and the bell of the joint in one piece involves 
complex, high-cost machining, assembly work and testing. 

Finally, known solutions make it extremely 
difficult, if not impossible, to assemble the wheel hub 
automatically to the vehicle, in that, the two 
components (bearing and joint) are either preassembled 
and handled as a single inseparable unit, or are 
connected when assembled to the vehicle, which means 
force-fitting the splined connection of the joint inside 
the hub and control led-torque axial locking must be 
performed on-line at considerable cost in terms of time 
and equipment. 

It is a main object of the present invention to 
provide a system for connecting a drive wheel hub to a 
constant-velocity universal joint, designed to overcome 
the aforementioned drawbacks, and which, in particular, 
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provides for maintaining the hub/bearing mechanically 
separate from the joint, and for treating the assembly 
indifferently, according to assembly requirements, 
either as a single inseparable unit, or as two separate 
but fast-fit subassemblies {hob/bearing and joint) . 

It is a further object of the present invention to 
provide a system for connecting a drive wheel hub to a 
constant-velocity universal joint, using a fast, 
straightforward assembly process, which may even be 
automated, and which is such as to ensure a connection 
with a high degree of rigidity, long-term stability, and 
resistance to vibration and severe axial and/or 
torsional stress. 

According to the present invention, there is 
provided a system for rigidly connecting a vehicle drive 
wheel hub to a constant- velocity universal joint, 
wherein the hub is in the form of a hollow cylindrical 
spindle rotating on a rolling bearing with two rows of 
rolling bodies, and comprising at one end a flange for 
connection to a rim of said drive wheel; said bearing 
comprising an inner ring, at least part of which is in 
the form of an annular element separate from the hub, 
force-fitted to said spindle at the opposite end to said 
flange, and having a race for said rolling bodies; and 
said spindle comprising a coupling portion adjacent to 
said separate annular element and at the opposite end to 
said flange; characterized by also comprising an 
auxiliary ring housed inside a seat on said coupling 
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portion; said auxiliary ring being connected 


connecting means, and being connected axially and 
angularly integral with said hub in non-releasable 
manner . 

The auxiliary ring and the annular element 
comprising the race are formed integral with each other 
as a single component, or as two separate, independent 
elements . 

A preferred, non-limiting embodiment of the system 
for rigidly connecting a wheel hub to a 
constant-velocity universal joint according to the 
present invention will be described by way of example 
with reference to the accompanying drawings, in which: 

With reference to Figure 1, a direction drive 
wheel hub 1 of a known vehicle (not shown) rotates on a 
bearing 2 with two rows of balls 3 and 4, and is 


non-rotary manner to said joint by releasable axial 
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connected rigidly to a known constant-velocity universal 
joint 5 not described in detail. 

A vehicle suspension upright 6 (shown partially in 
section) is connected by screws to a rim 7 forming part 
of a fixed outer ring 8 of bearing 2; outer ring 8 
comprises two outer races 9 and 10 for respective rows 
of balls 3 and 4; and two corresponding inner races XI 
and 12 are formed on the inner ring, which, in the 
example shown, is in the form of two half-rings, one of 
which, 18a, is formed integral with hub 1, while the 
other, 18, is in the form of a separate inner annular 
element force-fitted to hub 1. According to one 
variation shown by the dotted line in Figure l r 
half-ring 18a may also, of course, be in the form of a 
separate, independent annular element fitted to hub 1. 

Hub 1 comprises a hollow cylindrical spindle 14 
having, at one end, a radial flange 15 to which the rim 
16 of the drive wheel is connected by bolts 17. 

Inside an outer cylindrical seat 20 formed on a 
coupling portion 20a adjacent to inner annular element 
18, at the end 21 of spindle 14 facing joint 5, and 
concentric with the axis of rotation A of bearing 2, an 
auxiliary ring 22 is force-fitted and axially contacts 
inner annular element 18 of bearing 2. In the variation 
shown in the top half of Figure 1, ring 22 may be fitted 
inside seat 20 by means of a known splined or knurled 
connection 20b (shown schematically) . In both cases, 
ring 22 is so formed as to comprise a flat or concave 
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end surface 27, which, when assembled, is parallel to 
and flush with a radial end surface 28 of end 21 of 
spindle 14 . 

To ensure a highly rigid connection, before hub 1 
is connected to joint 5, ring 22, according to the 
invention, is welded to spindle 14 by means of a laser 
welder, which, being compact and remote-controllable 
electronically, may be used on automated, e.g. robot, 
assembly systems, which provide for greater efficiency, 
speed and economy as compared with conventional methods. 

Moreover, laser welding is ideal for welding 
finished mechanical parts, by heating only a very small 
weld portion, and so resulting in very little expansion 
of the parts, and practically no deformation - at most 
within the predetermined tolerance range. 

Ring 22 is laser welded to spindle 14 by a weld S 
in the annular gap between ring 22 and end 21 of spindle 
14; and, to simplify and speed up the welding operation, 
the parts for welding are preheated by means of an 
induction heating device 30 (shown schematically in 
Figure 1), which is inserted inside the inner cavity 31 
of spindle 14, from the opposite end to the weld region 
(from the left in Figure 1), by means of an appropriate 
Known guide and feed device (not shown) , and is located 
in position 33 adjacent to the surfaces to be heated. 
The same device 30 or a similar one may also be used for 
postheating after welding. 

Ring 22 comprises peripheral axial teeth 34, which 
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mate with corresponding axial teeth 3 5 formed on the 
inside of an axial annular projection 36 of joint 5; 
and, once ring 22 is welded to spindle 14, joint 5 may 
be fitted to hub 1 by mating axial teeth 34 and 35. 

Joint 5 is locked axially with respect to hub 1 by 
means of a removable fastening element, e.g. an elastic 
expansion ring 39, which engages a circumferential 
groove 38 formed partly on ring 22 and partly on 
projection 36 of joint 5. If fitted first to ring 22 r 
elastic ring 39 expands, when the two halves of groove 
38 are positioned facing each other, so as to engage 
partially both halves of groove 38 and lock joint 5 to 
ring 22 and, hence, to hub 1. 

Conversely, if fitted first to joint 5 and forced 
into the parted position before connecting the joint to 
the hub, elastic ring 39 contracts when the two halves 
of groove 38 are positioned facing each other. Elastic 
ring 39 may have a circular or, as shown, a rectangular 
or square radial section, and possibly also eyelets or 
projecting ends for simplifying insertion or removal - 

The top half of Figure 2 shows a first variation 
of the Figure 1 system, in which, for the sake of 
simplicity, any components equivalent to those in Figure 
1 are indicated using the same numbering system. In the 
first variation, intermediate ring 22 is locked axially 
to coupling portion 20a of spindle 14 and against the 
end surface of inner annular element 18 by riveting/cold 
rolling an annular appendix 40 projecting from spindle 
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14 at the joint 5 end. In this case, spindle 14 is made 
of permanently deformable steel (e.g. carbon or alloy 
steel of suitable composition), able to be hardened 
locally at race 11, at iihe portion contacting inner 
annular element 18 ( and partly inside seat 20, The end 
portion of the hub is not hardened, so that appendix 4D 
may be deformed easily, e.g. simply rolled, on to a flat 
end surface 27a of ring 22. 

In this case, ring 22 is fitted angularly to 
spindle 14 by force-fitting it inside seat 20 of 
coupling portion 20a, and axially by means of appendix 
40, which, when rolled, is pressed against flat end 
surface 27a. Alternately, ring 22 may be connected 
angularly to seat 20 by means of a splined or knurled 
connection 20b, as shown, and locked axially by rolling 
appendix 40. in particular, ring 22 is locked axially to 
the coupling portion 20a of the spindle 14, against an 
end face of said separate annular element 18 of the 
inner ring of the bearing, by permanently deforming an 
annular appendix 40 projecting from the spindle 14 at 
the joint 5 end. 

The bottom half of Figure 2 shows a second 
variation of the Figure 1 system, wherein auxiliary ring 
22 and separate inner annular element 18 of bearing 2 
are formed integrally in one piece to define a single 
annular element 4 2 comprising an inner race for bearing 
2 r axial teeth for connection to joint 5, and possibly 
also axial teeth 46a for angular connection to the hub. 
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More specifically, at the end facing flange 15 when 
assembled, the outer surface of annular element 42 
comprises an annular race 43 for the balls in row 4; 
and, at the opposite end to race 43, annular element 4 2 
comprises axial teeth 44 identical to teeth 3 4 in Figure 
1, located to the side of race 43 , but separated axially 
from race 43 by a cylindrical portion 45, which acts as 
a sliding surface for a known sealing member (not 


Annular element 4 2 may be fitted angularly and 
axially to spindle 14 by force-fitting it inside a 
smooth cylindrical seat 46, in the same way as ring 22 
in the top half of Figure 2 or, as shown, element 42 is 
locked axially to the coupling portion 20a of the 
spindle 14 , against an axial shoulder 14a of the spindle 
14 comprising an annular mating surface larger in 
diameter than said seat 20; 46, by permanently deforming 
an annular appendix 40 projecting from the spindle 14 at 
the joint 5 end. As opposed to angularly locking annular 
element 42 by force-fitting it on to spindle 14, 
provision may be made for mating angular fastening means 
comprising, for example, a splined or knurled 
connection, such as axial teeth 46a - formed on seat 46 
and on the inner surface of annular element 42. 

After assembling intermediate ring 22 or annular 
element 4 2 to spindle 14 in any of the ways described, 
joint 5 may be assembled quickly and easily to hub l r by 
sliding teeth 35 of joint 5 axially along mating teeth 
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34 of intermediate ring 22 or annular element 42 so that 
elastic ring 39 snaps inside seat 38, to obtain a 
joint-hub assembly for direct supply to the vehicle 
maker. 

Similarly, joint 5 and hub 1 may be connected on 
the assembly line, to which joint 5 and hub 1, already 
fitted with intermediate ring 22 or annular element 42, 
are supplied separately. 

It should be pointed out that, for the sake of 
simplicity, various functional parts, such as sealing 
rings, angular shift detectors, etc., not strictly 
forming part of or essential to a clear understanding of 
the present invention, have been omitted from the 
description and drawings. Also, the inside of the hub 
may be closed by a diaphragm 60 (Figure 2) . 
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4. Brief Description of Drawings 

Figure 1 shows two variations of a system for 
connecting a hub to a constant-velocity universal joint 
in accordance with the present invention, and wherein 
the auxiliary ring is laser welded to the hub? 

Figure 2 shows, at the top, a first variation of 
the Figure 1 hub, wherein the auxiliary ring is made 
angularly integral with the hub by means of a splined 
coupling and locked axially by riveting an edge of the 
hub; and, at the bottom, a second variation wherein the 
auxiliary ring is formed in one piece with a separate 
inner half -ring of the bearing. 
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1. Abstract 

A vehicle drive wheel hub (1) is made integral 
with a constant-velocity universal joint (5) by means of 
a rigid connection for safely transmitting the drive 
torque even under the worst conditions and for 
preventing in-service vibration; a steel intermediate 
ring (22; 42) is interposed between the hub and the 
joint, is force-fitted inside a seat (20) on the hub, 
and is made integral with the hub by a laser weld (S) 
along an annular gap between the intermediate ring and 
the hub, or by riveting an annular appendix (40) of the 
hub against the intermediate ring (22, 42]; in an 
alternative embodiment, the intermediate ring (42) is 
formed in one piece with an inner ring or half-ring of 
the bearing and force-fitted on to the hub; the 
intermediate ring has external parallel teeth (34, 44), 
which mate accurately with a splined seat (35) on the 
joint; the small laser weld is remote-controllable 
electronically to limit the heated portion of the laser 
weld to a narrow annular band resulting in very little 
thermal expansion or deformation; and, to speed up the 
welding operation, an induction heater (30) is inserted 
through an axial opening (31) in the hub to preheat and 
postheat the weld region - 

2. Representative Drawing 


Fig. 1 


